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[0 0 6 0] 

fit, vk±<D*mmmm 1 5 a tiitif^i 1 5btit i-fLi)W^«§ 

[0 0 6 1 ] 

mm^m 1 5 3fu^^M^> *wi&m i 5 a 1 5 

bt*c, fiigf (HI^*k&) &«Jl£^fc«$rc&o-c*>&v»o -o^TOS/ifi 

(C u P c) ^ibfc&*WI&ffiSj&*^$fr&o 
[0 0 6 2 ] 

1 nmzkOLm i 5 o ? %(dm^mm^m i 5 b **±ia— ( i ) -CTuztiz^ 
tiatuv^ - (Dm&, mffi&itm 1 5 i i>mmi emK^fhtitz^^-y ^ i 

[0 0 6 3 ] 

Ji±Ii L/:ii<D$ 2 ilflO^*? 1 llCi3V^T{±, 1 5^ 

tfWBfcliJB 1 5 a«M^fH^LT, r;v* U^Sisi^T^^ U±a^<^^^ < 
t £-^£^-tfm«j£fflWc£ fcjwj: 19, If t&i 1 5^fblMl 3 W<0&3t3-- y 
Y 1 4-l^O*TO&A$J^ffi±1 _ £° fLtiC, m#^Ml 5 ^jBtt&^li* 

fztb, zti*m^tz*m^w,m 1 5 a. i-^^mwu^Jsi so^^b^m^^^o 

[0 0 6 4] 

t7t, if H4i 1 5<Z>l£tel 6il!lO#M^7^nvT->'tl&*^1-^^l#fl'^^ 
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o 

^mmm^m^x^ ^.(dh^ ^nm^x^m^mfitzmmm^m 1 5 mmz tu 

[0 0 6 6] A _^ , . 

$ £ fc, Ifl&il 1 5 Ki3tt&£1£mflH££» 1 5 b t LT, ±iEL/c-^ ( 1 ) 

£ m ^tz^x^ o x . mk<» V 2 O 5 £ ffl v^fc^ t wm.<r> m.ffi& 

[0 0 6 7 ] 

^-11' fc, m 1 fclV^tRMUftS^f 1 0 b<D&%2> t £^>ii, «Wf&^» 1 5 ' 

. ^3«m<t)*^*?-i i' (Dmfczwnfcmm-r&o 

[0 0 6 8] 

•r*t»*>. ^3aii^«^i i* Kisv2>m,ffi&&Mi 5' rmei 3 no 

#WJf 15a', UttmWUM 1 5 b*Ii:flL«^^tv^o * 

lt, ^(Dwmmi 5 a' ^\ mi 3Kmvrmfbfttz%3£x.=-y v 1 4-i«at 

15 a' £4Wt«Jf 15 a' 2:151" o 

[0 0 6 9 ] _ v 

TV^^^tf t LTV^o itz^K, iflBIHteflMIl 5 a* f4> RME1 3 E 

15a-li, 1 5 a -2 1 tz ktmB&M&m ( 1 5 a -2' ) t (O 

jjfjf fl|)S tifiU i Lv> 0 

[0 0 7 0] 

< fc 7 v ft* i: Ltli> ^frfiQCtt^yJIlV^^A (LiF) , 7^ffc-fe5/ 

e,^ (CsF) . yyfoHJl'S'VJ* (C a F 2 ) tW^tJtWIi. 

[0071] A / 

1 5 a-2^iMSfHfct-Ttt, v^S^A (Mg) . II (Ag 

) , fcitfT^S-^A (A 1 ) <0&*< £ 4 _lo£-grfr£i: fci"*o Mg 
Ag^Al ^6^^*1MIH 1 5 a-2* s #lj7P$tL^> 0 
[0 0 7 2] 

Sfcfci|fi»te*m» (15a-2') fcLT»±. T^*U^*^J:rrT^* 1 J±»^«^ 
[0 0 7 3] 

tfz, *mmmm 1 5 a' ^»L"cia:»te>tL/i*ttmw»^» i5bii, #M2 003 
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- 4 5 6 7 e^MmV^mffl 2003-27286 0 -f-<2r5&KfEiR£ tLT 

t?*4v 2 o 5 *fflv*-cfli^§tLrv^^ *;fctt_LiB— (i) ^7P$tL*^r«Mk^-* 
*fflv^W$^tv^ 0 fU, 1 5' <D*}*><oM:®MM^&M 1 5b**± 

1 5 b tf*jE?Lf£A« 14a^WUv\ - WSHr, IfM 15' £Hiil6 

m^tm btifz^yt^-- -y y i 4-2^t±. ie?l&ajs 1 4 a s:Rtt*^Rtt4^ L $ 

' H#f§£® 15' tt, *ttm#HM i5bi;nPiSi6 iim, c: £-c©EfciN*:«ifc 
L^«7^n->T-> (CuPc) fW7^nv7->fMt^tS»^^^ t t 3 

o 

[0 0 7 4] _ 9 

^^woiswioi^i 1' ^isv^Tti, at H4« 1 5 $k * 

<D * M 15a' ^#^-T »iU7;V* U ^« & J: 0*7 ^ * U ±«^JS <0& * 

h 1 4 -l^^B^&A&jWft-t - * & c fLTffC, «#H^ill 5' fcistt 
**WliPlBJB 15 a' ^#^i-^7;v* U^JPi* HlfT** V ±Mikm<v / >% < «>— * 

£*L*fflv»fc*mMPlEJB l 5 a' . i-*^*>«WI&^» 1 5' (D&fefotfmbtiZo 
JO 0 7 5 J . 

SfcfcJRO^fc < fc— ^*-&tr 7 yftWfrbftZ y viYMM 1 5 a-lfc, MgAg^i^ 

fcSMtlkH-fl-* 1 5 a-2fc*«|LT4S*^:i±> iC*H$18 1 5 a' J: 

1 3lffll-SBa$tL^^JLr:y h 1 4-l^MLT?>m : ?-^riA«j3p£. S fcfci****** 

[0 0 7 6] 

t it, mmsk&M 1 5 ' Kttm^^if 1 5 b * 19 * nr*i 1 6 m k> 7 * * ->r - 

|15J;H mm 1 6 fU KISS $ tilt&ft*.- y M 4 -2— tf)«#f&£Jf 15' £ OjE 
[0 0 7 7] 

[0 0 7 8] 

$ 1E##!£iJf 1 5 ' fc*Jlt*JM3i*W»&* 1 5 b fc LT, ±ifiLfc-«2S: ( 1 
[0 0 7 9] 

<^4«f^> _____ 

^■l i" mi *M^rvmLte3mm=f-i o 1 5- 

. ^4*»^<7)^* : ?l 1" «^^™t^o 
[0 0 8 0] 

-r&fr^ $$4WI«7)^lf 1 1" l^^^Ifiill 5" li> Ml 3fl 
frfcJKfc, k^S 1 5 a" 1 5 b^flUlit^oTV^o *L 

Z<Dm&mi 5 a" ii. Ml 3K&\sXtiUfhtlti&%iX'-y V 1 4-lH*tLT» 
sU-Cftft^^, &TK&^Xli, zom&mi 5 a" Ir^HiSil 5 a" §B 
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to 

[0 0 8 1 ] 

Z.(D 4 n ■%mj&<vnM$&&M 1 5" Mv^T, 4WtfM« 1 5 a" 14, TJV 

# 'J 4 tfr ;v * V ±^&JR 3 <o&tk < ti> — o cotc* , fc SriR-fr L tz 

*j-3R.T*fl|lS$tLTV»&o T;v^7 U^JR^«tO f T>l/*U±^*t L-CJ4, ^flqft l± U 

A (Li) , ■fey'^A (Cs) „ tf'J^ (Na) , # V ? A (K) , v ? A ( 
Rb) , #;Vi">A (Ca) > Xhn^f-^A (Sr) , AV^A (Ba) 
fc#-el4„ t fc, fmifrM (m&M) 1 5 a" Srfllrit-r U-Ct±, fOxtf 

A 1 q 3 ^ADN©i o 4t ; fiItt«:ix./:lf«IW*iv>ii i: Lv»„ 
[ 0 0 8 2 ] 

■f- Lt> Jtte*WS&&Ji 1 5 b ti, CifiD *W&;ffiS 15 a" «LT|£&tk 

ti&fc^K, ±|B— JRS: (1) ^^$tL**M^-%^fflv^TM^tLTV^o 
[ 0 0 8 3 ] 

fgg ^ Ci^cogl^ii^ll&L^:**, ^raiiPUJi 1 5 a" 14, Ml 3 « * S> JE , T;V# 
[0 0 8 4] 

ttz, *B4&Wmi'&^rii* *tt«f»411 5 b *«JifB— (1) t?tf£*l 
&^«ft^ft*JBv>T*j£S;K/rv*&fcie>, i 0*tem#H^iS 1 5 b**jE?LftXSl 4 

-7M jE?L^X@ 1 4 a *BtltS^HJ4!fev^ 0 $ C mM^^M 1 5" tt 

, ^ttmWf££Ji 15biH Mr4i 1 6 fJJ K , i i -cwia^ LTfcSH 7^n->7-> 
(CuPc) ^07^n5/T-^#»*^*^«#»^&*Sit» 

[0 0 8 5] 

±m&m<D* ) -t 3 (D4?ts; < h^—^<D7tmt^mu¥ct<Dw^m 1 5 a" ±wa— iss* ( 

1) t?^$tL*^«Mb^3& i 'b*S3tttmWI&^« l 5 b^sm:itstlt||l 
3«J&»fcJHfc*J*3*;fcmWS&&Ji 15" H^fcA-f M 4 a-1, 14 a-2Mfc#S# 

[0 0 8 6] 

ja±0«f*, 4 «M £ 4 tUf, ^ 2 4 Tim 3 *Jfc^JRO^*^ 

mm', ^mm^h^^^it^-y v 1 4-1, 1 4-2M§-t/:^^^M^ 
m#n^*i 5biitr, (1) ^-rmmt^m^m^&^tKx *9, 

[0 0 8 7] 

•?f'J y ^^^^^Stcffiv^^^^lS^$fL*ii:l4*<, ^r/7Mf 
[0 0 8 8] 

4*:, £JL±©#S6fli5&«8^*v»Tt±, &|£ 1 2 fcEfcMlKRtffclfcflg 1 6 
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co J: ? fcfl&St::* fifrS 1 6 *Btitittft"Cm&'r& tfctif), « 1 2 
S&jfejfejW <9 tB $ ttS o i <A^g\ Rfcfll 1 6 CD*_Llf CAuGe-^Au, P t ^cDitjtm 

[0 0 8 9] 

t:f*±lft||i 1 3 *±SiS fc L/;«t-$)o T 6 , M 1 2 <bf§3£3fc£JPt «9 tB 

■* rattan j ^i^wt^-t^i^o £<D*^K*5v^Tk. ±fi5mtii:>fcs 

Ml 3 *aW**twSEM-t&ifc^ Ml 2«*JJ:O f *ttU 2 fcK*t«^>W**»e>» 

cd# j& * saw-*- & a*. i2-§4 m.tmm <d m^m^- i^^t^, ra» ^affl "srn -c * s 0 

[0 0 9 0] 

5fcf\ H5^«. illlllrP^L/:*^ (10) Ml 2 kRJt«*»t> 

ttii-flfcfcSRfcfil 6 OjiasnfeSEJftJB 1 8 fcflSfcltfc^a*?- 1 0 aiW&l&ZtLZ 
o ^co^* 1 ? 1 0 a fc*5tf£|&3feJ! 1 4 c /& s W-fe^S^)S&Se5fc^"^^)S^^> 

Mill 8 1:11, 4HB*l»#fc**JS&S^-C\ Wfei&ftoiffijfejteiB**'fe«LS^SgJfe"r4 
Mill 8at, W#.&*OffiijS^^^^^»-rS-fe«mi 8 b ^^SES-TS 
«, feiMl 8 a tMMl 8 bm^cofe«® 1 8«W3-£HU WfeifeSOIfrjg 

*?I ^ tft^t § Pii $ ^ ^> tftl ^ t it S c zl<o X d &fif J&oit/Kit?- 1 Oat 

[0 0 9 1 ] 

ft, * tzZ<D£7 ^iE©fefIH 8 a> 1 8 b 1 8 l±. <2rftlO;& 

[0 0 9 2 ] 

16Ctt, iltft^I^iL^ti 1 (10) 75 s r±M^7feMJ t?abS^wf& 
ol^t^-l 0b^^f o .rcolIHc^-f i ? 5&Htdb*$L*)B'*M£&2>&Ml 6 <o± 
UK, 1 8, 1 9 £StJ§LTt£tt"r i ?>&v> 0 £0*^ ^W&SB^KfcJ-j&S^T 

. #feifeJ6o|8!ife3fe»**'fe*ft^3Eil , *"4'feaSiftJKl 8a, 19 afliSfit^i, W 
M*©lMI^i^fc^t^OTll 8 b, 19 b7&q*«E«$*L£o -tL^ 
OigtJigEfiSft&'feg&fefllU 8 a, 19 a, & J: Tf&MWkWk 1 8 b, 1 9bli, 

&v> 0 -?-U, fefill 9 a~l 9 cMfOfefftfl 9«5#fctt* Wfe^S^Sb©^ 

[0 0 9 3] 

H7kh, n i mmfm^mmLtzm^m^ do) ^\ mi 2m^h^tfttt^in 
ft&mmi 3 tMi 2 toimi:, i s^mn^m^m^-i o c *ls 0 

[0 0 9 4] 

H8fcW:> fcll^^ffi^KMLfc*^*^ (10) 3&* TMiltMJ ■CfcaW-frOflS©* 
^fflOd^Tt, icoUHc^-r id fc. IS******) tB1-« ^ Sli-M 1 3 fcMl 
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[0 0 9 5] 

JkLLOU 5 -H 8 tfflv^TUiiL^t? 1 0 a ~ 1 0 d eoflMSKfc^T, m#%£ 
®1 5 -0«r, ±JfeL7t#*Jfc3^«8 2-3 Lfc#j£OSWS&£L* 15, 15', 15 

" £g£SEi"&£ t \z X «9, -g-tL-e^^Hj6&M^MJSL/cR7P*T-l la, 11a', 1 
la", •••affllJSStLSdfcKfcSo 

[0 0 9 6] _ 

u mi^vfzmi mmjm^&m^m^ 1 o co^»*si^-r * 0 ja.Tw<*js«i 5 ~ 

2 0 >-Ctt, ft 9 ML, IH 2 Lfc& 2 «M^#ft^«?- 1 1 Of^»*ttW+ 
£0 <«^!)2 l~2 4>-e(±, gll 0fc#RHU HI 3 ^aFL^H3*W^cO# 

x . ofER*&9H-&o <»#!I2 5-3 6 >"Cf±, ft 1 1*#RBL 

, a 4 4 «if io»t ? i i" <nvm*mm-t*o <«M3 

7-5 8>-eii, ftl 2 -mi 4MU HI 5 CiLf:«©t/^l 0 a«^** 

[0 0 9 7] 

<*jfef!)l-4> 

#«^iii~4^ti, mi^m^xmmLfzmimtmm^my^m^i o<r>m^^ 



3 0mmX3 0 mm<D if 9 XUfr h & 1 2±£, 3 iLTI TO (Mff&J 

120nm) ML, § ^ i: S i O2HC J: lj 2 mmX 2 mm^HWMtii 

[0 0 9 9] 

»l«S«i-f > 1 4-1 *3E?U3£7Ji Uai Lt, 7f hV 7 

i ^ v ymmum-x^ Z> *- ( l ) - 1 0 iU5nm 

0&5BfiiJ£0. 2-0. 4nm/sec) ©IltflLto 



&V>TN JE?LHj^W HbfcLt, Tta#^ (2) Cifa-NPD (Bis[N-(l-nap 

hthyl)-N-phenyl]bendizine) MQMM&K *) 1 5 n m (MMMm 0 . 2-0. 4 
n m/ sec) ©II«L/c 0 
[lfc5] 



[01 0 1] 

S*114ctLt, TiBM:£ (3) P^tADNt^hCU 
fhLTBD- 0 5 2 x (ffl^Hgl^^tt : ln n p^) fcflfV^ J: •) Kff Jfc 



[0 0 9 8] 



[0 10 0] 



a — NPD 
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Mb 6] 




[0 10 2] 

m^HrSIS 1 4 d k LT\ TIBflKSS: (4) ^7Ki"A 1 q3 [Tris (8-hydroxy 
quinolinato) aluminum (III)] 3t^*fe^«t «9 1 8 nmOlltlfilLfco 
[4b 7] 
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[0104] 

£ ZX-mMW 1 fci3V»TW\ L i 2 S i O3 £ 1 5AOlftiiLrf)| 
Ml tfc, »J2, 3 £j3V>-Ci±. L i 2 S iOs^-^Atft 

l gch i l 0 0 1 1 *&mML, u^m^h^^^mmM^mm^m 1 5-0*^^ 

*LOjftff"C5&JftLfco fcJftJfcWU Li 2 SiO 3 :LGCHIL001 = 4:i (III? 
it) i: Lfco fLt, mkVH \z.&\t*X\t* L i 2 S i 0 3 ^<b&&fS l/i±K, Li 2 S 
i 03 I LGCHI L0 0 1 = 4 : 1 (WffJfc) <0^«*&fc**2»**»Lfc*ffi 
H^Jg 1 

[0 10 5] 

Hk±<D^ |2lg«^y h 1 4-2*. IMS B<£>f&^--* b 1 4 -1 IWK 
[0 10 6] 

^HSl6©ilil6afcU, LiF^It^iDftO. 3nm©l)| 
L 0 . 0 1 n m/ s e c JgJIT) ^ >k^X\ % 2 « 1 6 b i: LTM g A g 

£|l^*v£Ki <9 1 0 nmOlft«L> fcfcfclMW 1 6cfcLTAl£300n 
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[0 10 7] 

<it&M 1 ~ 4 > _ 
HI 1 *H/»tRWLft^*^#SC*v»T, 1 5 -0©«^±s2* 8 

&fkm i 5-oomi8t?i^ 5fe-r\ Li2Si03*»e>&*K»i 5A«*i**ml 

[0 10 8] 

<«5> 

Ell *fflv»TRW Ml 3 Jifc5&*-3-- ? h 1 4-l£ex 

[0 10 9] 

<i£lgei5!)6> 

feo «^JH(i> ±mL?zmmm<nftW:^Mfc&^x^ mmi 3, iBt^--* h 1 4-1. 

[0110] 



5*S*- 1 > 



Jiffia 8KB, ±.&<D i ? K LtML/;Wn ~ 4 £ J: «1 ~ 6 CD^/FST 
<D§£##&l£ (Quantum Yield: Q/Y) 

± u * * y * m * mm l -c v^s k # it * m# h^ji 1 5 -oo«j**«isb-c § 0 
[0111] 

itWtW 1 ~4 e#^ti, HJfeffil 1 -4 fciai3rra^o=ft*ii# &*LTv**tf\ 

a, ^<omwm^mtLx-^Km^hftx^^Y205^m^tz^itmm^^xi l t 

1 5-0t**^T**m** , 3b* £ Sr^lftL-CV^o L^**o"T, V2O5* 
ffiv^fC, l i 2 S i 03*£J&#fc Ltlffil 1 5-0**j£-T& £ i: * $ 

i«°i#4L»«:^-rifc*<«*^--f > 1 4-1, 1 4-2*«|HMW5i:# 
[0 113] 

[0 1 14] 

<H»J5~1 6 > _ ^ 

^H»J 5-16 T*W\ HI 2 ^iV^T^ Lfc^ 2 1 1 <7)fitj£^J3 

j&Tfc3fci% *ifew 5~i6 <7)^*^- 1 i ©intern fcs&w-*-*.. 

3 0mmX3 0mmO#5»?)ftJ*Sl 2±C, »«1 3 i U I TO (JKff#& 
12 0nm) *5BJ&U HCS i 0 2 lf 0 2mmX2mmOMW*»S 

[0 116] 

£BiE# 2005-3026917 



mm 2005-008548 



i—V: 24/ 



^tttfcEETLiEAfl-fl-H 1 - 4 0 6 * Jt^SSf^^ * 1 5 n m (M&MBt 0 . 2 ~ 0 . 
4 nm/s e c) tf>BIJ¥T?JI£j£L;fco 

[0117] , r , 

IE?L^»1 4 b LT, ±|B#« (2) l^Ue-NPD (Bis[N-(l-n 
aphthyl)-N-phenyl]bendizine) 1 5nm (MM&Bt 0 . 2~0. 

4 nm/s e c) OJRJ¥T?5&£ Lfco 
[0 118] 

S<bK. MHciLt, ±lB#3t^: (3) i:/Flf;ADN^*^M:U K-'< 
natBD- 0 5 2 x (tB«»^tt : fcffiVV J: «9 Cl*L 

bo®®-* 3 2 n mW^ttlU!tIS?ifct 5%J:44i^ 

m^-fft^S UdfcU, ±|B#^ (4) fc^LfcA 1 q3 [Tris (8-hydro 
xyquinolinato) aluminum(III) ] K^S^i* K * ^ 1 8 n m OlStMl Lfco 
[0 12 0] 

, tib^9 ^^i-#f4*^tL-r^omff-eS*bfco 

[0121] 
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[0 12 2] 

>;t«j 5~i6 K&^xte, mm&&M 1 5 <o^mmmm 1 5 a tt, 

[0 12 3] 

#S*frW5~ 1 4 fci3V»Ttt, j£1£«?!f$&&« 1 5 b fc U, V 2 0 5 £ 1 2 0 A<0 
JUff-CjKJtLfco «M 15, I6i:^m m&XM$k!km 1 5bfcLt, _t 

fafuofiut5£ (i) -lo^^i-^^jftf* 1 2 o A^JRff^Ubfco 

[0 12 4] 

T-> (CuPc) *2 0A©I)?-eItLfto 
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[0 12 5] 

m_Lom> ^2@a^^^--7 > 1 4-2%, mimB<D$&yt3-=-v ^ 1 4-ifciwi- 

[0 12 6] 

Plgl 6©flil 6 at LT N L i F £ <£ «5 ^ 0 . 3 nm©If 
L 0 . 0 1 n m/ sec JiHT) , ^v^\ £ 2 Jf 1 6 b t ItM g A g 

i *) 1 0 nm©I*"C^L, ftt:f 31 1 6 c tUA 0 0 n 

[0 12 7] 

<**fe0U 7, 1 8 > 

iiMi 7, 1 mmmi sot^^t, ing^a-f > 1 4-1 

&jE?L&AJ1 1 4 a t LT> H I - 4 0 6 Ctxt^il^fM ( 1 ) -10^^"t* 
«Hfc^r«l 5 nm©l)|«Lf:o ^LT, £ 2 Jf g ©SfcftA- s> h 1 4-2Ki3tf& 
IE?L&AJB 1 4 a %5f^^r-f\ * 1 ( 1 ) -lOjfc & 3: & *teW#5&£Jl 1 5_b t 

^a^L^w^^^^^^mtfco fc/fu tfi&tii 5«b, *9w-r# 

[0 12 8] 

19, 2 0 > 

mmm 19, 20 t?«\ in 2 ^j^-cra t/c» 1 mtmm^m^^- 1 1 ©a&aicfc 

It, ±^Lf^WJ5~ 1 6 OfW!MRfc:i5V>T, mmi 3 fc LT I TOCtitl^ 
(]g|J¥i& 1 0 0 n m) 4rJfcJ*U ? 6©i31 1 6 c i UA 1 CMt I Z 

O U * 2 0 0 nm^L/Co ^U, #tf MI 1 5 fi, 

±IB35 9i:^l/:i^:> H»J 1 9 tiggjfctil 5 |W|# , Hjftfll 2 0 (4*ife#!l 1 3 t 

[0 12 9] 

<^MM2 1 , 2 2 > 

£gj&012 1, 2 2Tli, 0 3 ^iv>tp^ Lf;I 3 iMl^^ii 1 1 1' 
£v>T, ItWf&^e 1 5' ^-PtiOtHl^f lilt L^#t^i? 1 1 ' 
Lfco £*Lfctf>ISJ60l2 1, 2 2-CSi, ±IU»J5~1 6 ©^»¥ISt-^v>-c, S 
#H£JS 1 5 ' <75«%TI£^c 1 0 t:^ti«i:^Itfc-iMtt> H«J 5 ~ 1 6 t 

mmo^mr-MMm^mmm^ 1 1' *ftWkvtz 0 m&wn 1, 2 2t-*v>-c 

MrS&£Ji 15' *3*KI5tfcU LiF^^^7 7ftftil5a-l±C, MgA 
g (MJtl 0 : 1) I^^^IStttfill 5 a-2*««S-€\ $e^V 2 OB^?>* 

[0 13 0] 
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[0131] 

<HS&#1)2 3, 2 4 > 

2 3, 2 4 "Ctt, H 3 *m^rm,W Ltzm 3 Wi^g^ff 1 1 ' (DfcJ&K 

"CMU ±JfcL^*i6« 2 1,22 ©ffc»3MHK:j3V>t\ » ® 1 3 Lt I T 0 Ctitl 
^ (ISJS#U 0 0 nm) £M;U ZbfcBMl 6©H3il 6cfc LTA 1 fcjfefcT 

1 Z 0 >y^Affi»tt^Bft<fc*) £200 nm^LfCo ^Lt, 1 5 

' jitm i oK^vtzx^K, mmm 2 3 umnm 2 1 1 ito> mm 2 4 f±#d&$i 

2 2 krafll^jgLfeo 

[0 13 2] 
<ib«c^ll7> 
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gi 3 *lv>-CRlLfc^*f 0#*i:*v»T, Ml 3±^^-^ b 1 4-l£w£ 

&t, ^Ofl^-? h 1 4-lJlfclt»Bftflll 6 ^|£it7t^/^-7 h0^7K*T^fP^L 

1 4-1, li?«l 6 <7)*-*|WI#<7)^II-ef^b7to 

[0 13 3] 
<Jfc«fcfll8> 

HI 3 ^fflV^T^L^^*^-0#^^43V^T> Ml 3±^M;.3-~^ h 1 4-l£§£ 
It, J^^fH^il 5' tM4 - i 4 < H^ - ^ H 4 -2*i©»S L, -0_h 

[0 13 4] 

<Jt«ef!]9~ 1 1 > 

m3 ^m^xumLtzm^m^^m^^^^^ um&tkmi 5' o«;£±5aiu 0 
tmmtvfzo tzfzL, jtts!^9-cf±. 5' ©^j&i-^-c. *i«it§&£ 

« 1 5 bO^£V 2 0 5 £ 1 2 0 Aom)¥-C^*L7to SfcJfctfcfll 10,11 "?JA, 
4115' O^JjU~i3V>-C, ^IISll 5 a' fcLTL i F fc^fr^LWJKJ^-e^Jfc L 

, ^v^Ki^mwu^Jg 1 5b^Ltv 2 05 ^i 2 0 AoiJ?-elf Lfc 0 

[0 13 5] 

<it^f!l 1 2 > 

m^-^i^M^MKis^-C, mUl 3 tLtAg^-i (MTO 1 0 0 n m) Sr^j&L/c^i: 

h , 1 6 CO^ 311 6 c hLTI ZO U > v 1 ^ AlM^tU) * 2 0 0 n m5£ 

^Lf;uBm itpj 7 tmm^im-cm^m^-^^MLtzo 

[0 13 6] 

^ |^j7 ^gj J=pL . 2 ^> 

M9K ii, Ji^W iM: LXftULfcmMW 5 £ i tfHi&fll 1 4 , &%tm 7-1 loi 
f^fW^Mtt, »#!15, 14?)»K1i> -?-(7)^»^2^^^-q^ 

o tfc #o«^ii6~i 3, i5~2 4tcj3v>-tk, ms, ±®^s, m\zmm 

15, 1 6 (7)i *> fcfflWt:* ( 1 ) -10<7>»^M^£fflv^^ tt?-«B^IE?LftAS 1 4 

ffill&S 15, 15' om^mir- i it 0 

[0 13 7] 

m#§§^Ji 1576 s , i §m<D$mMmv§>um (cuPc) ^tttv^ 

K> , - o J; ? * * £ e: t i D , mM£® l 5 <t H l 6 HU &c@e* 

$ Ktz^it^-- v V 1 4 -2— OIE?L<7)&A£*^[p]±-t & - t fcflMR-C £ *:<, 
[0 13 8] 

^a, imm 8 <£>n^~ ? > *wm*m Ltzm^m^m^-Kn^xa, ttmm 7<d^ 

yi-7MiHM$W^i^lf, ifH4115 (15' ) o^Itt#' 

frhttmmm 1 4 d&irajL&AS 1 4a^»st/^-€-^-rttm^y ? iE?L^iAi-^ 

[0 13 9] 

ifctfc^l 0,11 K#v*T{±, (L i F) 1 5 a-l£, Ht^ttKW^^* 

(V2O5) 1 5b^«JfLT^, Jt^&m^-O&A^frd i fcWif, «#U2 1,2 

2 (Dmzmwmx^m (M g A g ^) 1 5 a-2^r^-r^^ t-cm^^mx^M^^r ^~ 
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[0 14 0] 

®**flMftS*u it;»±#ltv^fc#i6^ £<E>^fcfc7vMfc%JS (L i F) 

i 5a-i*. (V2O5) 1 5 b t-flt* ^a^^m# 

ftX^f t> tLT V> % ^flft $ *U W 2»mtt#M (MgAgf) 1 5 

89: if z> i &c £ a $ tL7t o 

[0141] 

[0 14 2] 

3 > 

El 1 0 Kit, &±<D£ 9 latMLfcW 1 9 fcifcifcflU 2 W^i^icov^, 
*J»Wft* 3 0 0 0 c d/m 2 fc LT3*#«5fe*fTo^:#i*«:^L^o -t 

[0143] 

<iFtiG#ir*- 4 > 

mi iki±, &±<d£ >) KLx^mhtzmmm 1 5 tittM7oS7Fi?cov^, jd 

W*?^^ 1 5 0 0 c d/m\ D u t y 5 0, gi&^i: LT^illJfeSrffo 

Lfco £tf>«r**<b, (1) -lOtc^^tL^^M^^fflv^-c^ttSW^/B 

[0 14 4] 

<*JSW 2 5 ~ 3 6 > 
^1M2 5-3 6T«ii. H4*fflv>*CR9ILfc*4|Ufe^ll8W^7P* : T : l 1" 

LTto ^tL^^«^!!2 5 - 3 6 _t*E DfcHJfcfll 5 ~ 1 6 OfW^JI^iS^T, * 

1 5" Ofl&SfcTfBS 1 1 ^t««It^-iM(±, HMM 5 - 1 6 

[0 14 5] 
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[0146] 

-T^t>*>, ^2 5~3 6WTIi> 1»115" ©^Flftlil 5 a" fcL 

DNifdiAi q) t<Dm.&mfrb%2>*mmm 1 5- *fflv^ 0 fc**u »fii2 7 

2 8, 3 5, 3 6 t^V^Tli, ^FI»Si 15 a" fc LT, Ml 3 fO M K y y it 
15 a" tm-tZMfeMffimtkm 1 5 b*. (1) -lOfc^-t^fltttfl-fcJB 

[0 14 7] 

<itWJ 1 3 > 

jVbR« 1 3 T'(±> ib«cfS 7 fc M 1 3 > 7 M 4 -K RME 16W 

^L/;€M-7 >ffl03^«?*ft»t*o fcfU »*1 6(±, «f!l2 7 WBKf 

i&^jg 1 5" tmmom^tLtzo mmi 6<Dmmt, mim 1 6 a/»2» 

16b/|3il6c=LiF (#&0. 3 n m) /A 1 q 3 +Mg (5%) (5 nm) / 
Al (20nm) tLtz a itLta^ Itl 2ffl*^»ra^tlM©S^l 

1" ^»fCo 

[0 14 8] 

<ibSc15!l 1 4 > 

1 4 T?|±, Jrfc^J 1 3 ©»t:^V>i:, m 1 6 2 8 1 
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5" hmm<omJ&£ Lfco P^ll 6«B, $l|16a/i2Sl6b/ 

H 3 JS 1 6 c = L i F (#&0. 3 nm) /A 1 q 3 + C a ( 5 %) (5 nm) /A 1 (2 
Onm) tLfco £*U::J:*K 1 2 «#> fcftfcHfc <9 ffl^McDR75«?- 1 1" 

[0 14 9] 

01 2i:ii, &±.<D£d^LxftW:L?zmn{n2 7 titmn 3©m?i^v>t, 

«iJE^Jg* 12 5mA/cm 2 tUB|©, D u t y 5 0 , gfflillj&SKiStf &fNir#tt 

, mmm 2 7 co«i±ibicM 13^^ 2 ra&jioa&^afcif & tt-cv^ r t 
;v*>j±s^s©^<a-s (Mg) t^mum- (a 1 q3) fcw^st, 

o 

[0 15 0] 

2 8 <7>«^»^<7)»{±. itWJ 1 4 O^jrfOSSlSKOft 1 . 3fC§lo/;o 
t^U9:#?), ±ISt|WI-0^# 1 2 5mA/cm 2 a^ Du t y 5 0 

*»J 2 5,2 6 tmmm2 7, 2 8 fcojfc«rc*a**, *mmmm 1 5 a- *«*e« 

^tx-ab^^»J 2 5, 2 6 «f^J: «5 ^ IFEffiSKL i F (S«1±#W1) »L 
fc»»#iiO*IHIHE«Jil 5 a" *^-$%>%W\2 7, 2 SO^^C^^T, 

[0 15 2] 

9mm 2 5, 2 9, 3 OWjfctfc-C**:^ *WRfcft« 1 5 a" TJl'* U £ 

js^it^r^* u±si^*o^& < t ^-^r (M g ) oi&bnaa*^* & z\tih<Dm.Mm 2 
5 , 29, 30 ©^x^-ctt, «*»^i±^jfc« 2 5 1 mmm<v{mmz> - 1 

mmM2 5<Dm&&mtmtkmLxn-mm2 9, 3 oo0fw»*^$<44fl 
m^hntzo zvmmte, Mgitm^mm^^^mmmmi 5 a" ©RKossftK* 

Jfe^iiHJfiW3 Ofcistf* 5 0% (ffl*NSU?tt) S«**l:IR-e* *K d*Ua.hJfc**** 
fiili, II$©6TSWI1S11 5 a" eDflUtW^Sfetetf)**:*:* *>^k u * 

[0153] 

m&ir&rpmmum (m&m) 15 a- c 7^*v*n?*4Li, cs*fflK 

?it«^!HtStftfAl q3S^ADN^fflv»tv^„ L c. %jfe0f 3 1-3 
4c7^t<75^«?-K:£v^ 5&jfe»a|£l±Jfc«t«l 1 3 0l?j2«JK#^tL-c^i?, *i^Ejt 

[0 15 4] 

mtkW 3 5,3 6 ©JtiRT* * £ fl h <OW£W5-^ %Wft 2 7, 2 8 fc ^Jfetffl 2 
5,2 6 fcOJtRfc!iI«flDffllRlOj|S***»fetL, tfiWifffi* 15 a" CLiF (Smi4# 
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^Ejc# t S*#ftj&*3fc*> "TUB-*- a £ £ ^ft**: 

[0 15 5] 
<H*fefffl3 7-5 8 > 

^Mffl 3 7-58 "Cti, El 7 ^ffl^tli LjtjSatS©*^*^ 11c, 11c', 
11c" ZfcMLtio Z-tib<DmiMm3 7~ 5 8^«K*v»tli, 3fc1\ 3 0mmX3 

Ml 8 a. ffe$ft<?)iM^i^tttt^^^il 8 b, £/^-~>^L 
T^^fe^mill 8^s ^Ogf t*^ 7 O 'J V ^7 7 ^ M^fflV>tK L/; 0 
[0 15 6] 

*-e>^ dofeSSSIW l 8 ©ill:, ±J£L;fc^ESfe0I 5 ~ 1 6 ©fulfil: 
, iI13 -li^l 6it^)ftU, fcfU §kftx--7 M 4-1, 1 4-2<DlElimX 
Ml 4 at LTTIBflliS^: (5) 2 — T N A T A [4, 4' , 4"-tris(2-naphtylphenyla 

mino)triphenylamine]£ 1 5 nm (MMMStO. 2-0. 4nm/sec) t?^L7t 0 * tf: 
115, 15', 1 5" &Tffiftl 2- 1 4 fc^-t-fl&dSfcaSHLfco 



[ft 8] 




[0 15 7] 
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